Platelet membrane-coated nanoparticle-mediated targeting delivery of Rapamycin blocks atherosclerotic plaque development and stabilizes plaque in apolipoprotein E-deficient (ApoE-/-) mice.
Although certain success has been achieved in atherosclerosis treatment, tremendous challenges remain in developing more efficient strategies to treat atherosclerosis. Platelets have inherent affinity to plaques and naturally home to atherosclerotic sites. Rapamycin features potent anti-atherosclerosis effect, but its clinical utility is limited by its low concentration at the atherosclerotic site and severe systemic toxicity. In the present study, we used platelet membrane-coated nanoparticles (PNP) as a targeted drug delivery platform to treat atherosclerosis through mimicking platelets' inherent targeting to plaques. PNP displayed 4.98-fold greater radiant efficiency than control nanoparticles in atherosclerotic arterial trees, indicating its effective homing to atherosclerotic plaques in vivo. In an atherosclerosis model established in apolipoprotein E-deficient mice, PNP encapsulating rapamycin significantly attenuated the progression of atherosclerosis and stabilized atherosclerotic plaques. These results demonstrated the perfect efficacy and pro-resolving potential of PNP as a targeted drug delivery platform for atherosclerosis treatment.